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[51] ABSTRACT 
A ?ame failure device for a gas-?red appliance has a 
heat sensitive device (24') in the form of ?ne bore tube 
(25). The tube is connected to one chamber (10) of a 
pressure sensitive gas ?ow control valve assembly. The 
chamber is pressurized and the rate of flow from the 
chamber is controlled by ?ow through the ?ne bore 
tube (25) the application of heat to which reduces the 
rate of flow through the fine bore tube (25) while the 
withdrawal of heat restores the rate of ?ow. Heat is 

431/77 
.... .. 431/58 

May 1’ 1984 [GB] United Kingdom provided by a gas burner of the appliance. The ?ne bore 
[51] Int. Cl.4 ............................................. .. F23N 5/00 tube may have a non-circular cross-section and be 
[52] US. Cl. ...................................... .. 431/77; 431/58; formed by deforming part at least of a length of tubing 

137/828 (FIGS. 4A and 5A). 
[58] Field of Search ........................... .. 431/58, 75, 77; 

137/828 7 Claims, 7 Drawing Figures 
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FLAME FAILURE DEVICE 

This application is a continuation of application Ser. 
No. 628,561, ?led July 3, I984, abandoned. 

BACKGROUND OF THE INVENTION 

Field of the invention 

This invention relates to ?ame failure devices and has 
particular although not exclusive reference to ?ame 
failure devices for use in safety systems for gas-?red 
appliances. 

It is an object of the present invention to provide an 
improved ?ame failure device that is of simpli?ed form 
as compared with known devices. 

SUMMARY OF THE INVENTION 

According to the present invention, a ?ame failure 
device comprises a heat sensitive member in the form of 
a ?ne bore tube, and a fuel ?ow control valve assembly 
including a fuel flow control valve operable by means 
responsive to the ?uid pressure in a pressurisable cham 
ber which the ?ne bore vents to atmosphere, the ar 
rangement being such that the application heat to a part 
at least of the ?ne bore tube causes the latter to reduce 
the venting of the chamber to atmohere and the with 
drawal of heat from the tube to restore the venting to its 
pre-reduction value. 

Alternatively, a ?ame failure device according to the 
invention and suitable for a gaseous fuel burner may 
comprise a heat sensitive member in the form of a ?ne 
bore tube open to atmosphere at one end and connected 
at the other end to a pressurisable chamber, a gaseous 
fuel ?ow control valve assembly having a gaseous fuel 
inlet and outlet, means responsive to the gaseous pres 
sure in the chamber, ?ow control means controlled by 
the pressure responsive means for controlling the ?ow 
of gaseous fuel from the inlet to the outlet, and in which 
the arrangement is such that heat applied to a part at 
least of the ?ne bore tubing results in an increase of 
pressure in the chamber and the withdrawal of that heat 
allows the pressure in the chamber to return to its origi 
nal value. 
The pressurisable chamber may be pressurised via a 

restricted connection between the inlet and the cham 
ber. 
The pressure responsive member may comprise a 

?exible diaphragam. 
In one embodiment of the invention, the ?ne bore 

tube is a tube of circular cross-section, but, in other 
embodiments, the ?ne bore tube has a non-circular cross 
section. In these other embodiments, the ?ne bore tube 
may be formed by deforming part at least of a length of 
tubing to reduce the cross-sectional area of the bore of 
the tubing to that of a ?ne bore tube. 
The ?ne bore tube may be connected to one end of a 

length of tubing of larger cross-section, the other end of 
which tubing is connected to the pressurisable chamber. 
Alternatively, the fine bore tube may be part of a length 
of tubing, the remainder of the tubing having a bore of 
larger cross-sectional area. In this case, the ?ne bore 
tube may be formed by deforming part of the length of 
tubing to reduce the cross-sectional area of the bore of, 
the tubing to that of a ?ne bore tube. 

DESCRIPTION OF THE DRAWINGS 

By way of example only, embodiments of the inven 
tion suitable for use in a gas-?red appliance will now be 
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2 
described in greater detail with reference to the accom 
panying drawings of which: 
FIG. 1 is a section partly in block schematic form of 

an embodiment, 
FIGS. 2 and 3 are block schematics of other embodi 

ments of the invention, and 
FIGS. 4A and 4B and FIGS. 5A and 5B illustrate 

modi?cations of the embodiments of FIGS. 1 to 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS OF THE 

INVENTION 

The embodiment of FIG. 1 comprises a main gas ?ow 
control valve assembly 1 including a housing with a gas 
inlet 2 in communication with an internal chamber 3 
contoured to provide a valve seating 4 and with a gas 
outlet 5. A by-pass passage 6 interconnects the inlet 2 
with the outlet 5. 
The upper face of the housing as seen in FIG. 1 is 

formed to accommodate a diaphragm seal 7 that seals 
off the upper part of the chamber 3 and supports a stem 
8 carrying, within chamber 3, a gas valve 9 that co 
operates with seating 4 to control the main flow of gas 
from inlet 2 to outlet 5. 
The upper face of the housing is recessed to form a 

lower chamber 10 separated from an upper chamber 11 
by a ?exible diaphragm 12 secured at its periphery be 
tween a clamping surface 13 formed round the chamber 
10 and removable top cover 14. Upper chamber 11 is 
vented to atmosphere via a vent hole 15. 
Diaphragm 12 carries a central diaphragm plate 16 

which supports a mounting 17 with a socket 18 for a ball 
19 formed at the upper end of stem 8, the socket 18 and 
ball 19 forming a universal joint. 

Stressed between plate 16 and the top cover 14 is a 
helical spring 20 that loads the diaphragm 12 and thus 
valve 9 urging the latter into contact with the valve 
seating 4 as shown in FIG. 1. 
A passage 21 containing a restrictor 22 interconnects 

inlet 2 and lower chamber 10, the restrictor 22 being 
such that it permits, in use, a very small ?ow of gas from 
the inlet to chamber 10. 
An outlet 23 from chamber 10 is connected by a 

length of tubing indicated by dotted line 24 to a ?ame 
sensing device 24' that consists of a length of ?ne bore 
tube 25 joined at one end to tubing 24 by a connector 26 
and open at its other end as indicated at 27. 
The length Y of the tube 25 and its internal diameter 

X are chosen so that the application of heat to the tube 
or to a portion thereof heats the gas within the tube to 
an extent suf?cient to decrease the speci?c gravity of 
the gas in the tube 25 and to increase the kinematic 
viscosity thereof thereby reducing the rate of flow of 
gas through the tube 25. Typical values for X and Y are 
about 0.56 mm and 30 mm respectively. 
The assembly shown in FIG. 1 can be used to control 

the flow of gas to a burner that is connected to outlet 5. 
The tube 25 is located adjacent the main burner so that, 
when ignited, the ?ames of the latter will provide the 
necessary heating of the tube 25. 

In use, gas entering inlet 2 ?ows via passage 21 and 
restrictor 22 into chamber 10 but this does not affect the 
position of diaphragm 12 because there is a constant, 
controlled ?ow of gas from chamber 10 via outlet 23, 
tubing 24 and tube 25 to atmosphere via open end 27. 
Thus, spring 20 holds the diaphragm 12 in the position 
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shown in FIG. 1 and valve 9 remains seated on seating 
4. 

If now tube 25 is heated, the controlled ?ow of gas 
from chamber 10 is reduced considerably because of the 
factors referred to above and the pressure in chamber 10 
rises until it overcomes the loading of spring 20 and 
diaphragm 12 de?ects upwardly so lifting valve 9 away 
from seating 4 and allowing gas to ?ow at maximum 
rate from inlet 2 to outlet 5 and thus to the burner. 

If, for some reason, the burner is extinguished, tube 25 
cools and the rate of ?ow of gas therethrough to the 
open end rises. The pressure in chamber 10 drops and 
spring 20 restores the diaphragm 12 to the position 
shown in FIG. 1 and valve 9 closes on to seating 4 so 
reducing the ?ow of gas to the burner to the low value 
permitted by the by-pass 6. 
FIGS. 4A and 4B illustrate a modi?cation of the 

arrangement just described. In this modi?cation, the 
separate ?ne bore tube 25 of FIG. 1 is not used and, 
instead, the ?ame sensing device 24’ is formed in the 
length of the tubing 24 towards the end remote from the 
outlet 23 of the chamber 10. As in FIG. 1, the ?ame 
sensing device 24’ consists of a length of ?ne bore tub 
ing but is formed by deforming part 40 of the tubing 24 
to reduce the cross-sectional area of the bore of the 
tubing 24 to that of a ?ne bore tube. The end 270 of the 
tubing 24 is left open to atmosphere. 
The portion 40 of the tubing is deformed, in this case, 

by ?attening, producing a cross-section as shown in 
FIG. 4B. However, alternative shapings for this portion 
40 of the tubing are possible: for example, the tubing 24 
could be deformed by “dunching” or “canoeing” as 
shown in FIG. 5A producing a concave cross-section as 
shown in FIG. 5B. 
Whatever the shaping employed for the ?ne bore 

portion 40, its length and the cross-sectional area of its 
bore are chosen so that the application of heat to this 
portion, or part of it, heats the gas within the ?ne bore 
portion to an extent suf?cient to decrease the speci?c 
gravity of the gas and increase its kinematic velocity 
thereby reducing the rate of ?ow of gas through the 
portion 40. Typically, the bore of the portion 40 has the 
cross-sectional area of a circle of diameter 0.56 mm and 
the length of the portion 40 may be 15 to 30 mm. . 

It will be appreciated that the portion 40 of the tubing 
24 will function in the same manner as the separate ?ne 
bore tube 25 of FIG. 1. However, the modi?cations of 
FIG. 4, A and B and FIG. 5, A and B do enable perfor 
mance requirements of the associated valve assembly 1 
to be met more accurately by controlling the deforma 
tion of the tubing 24. 
FIG. 2 shows the arrangement described with refer 

ence to FIG. 1 in a more detailed form suitable for use 
in a gas cooking appliance, the burner being that of the 
main oven of the appliance. 
A main gas inlet 28 feeds a pilot burner 29 directly 

and also the oven burner 30 via a combined gas tap/ 
thermostat shown schematically at 31, a clock con 
trolled valve indicated schematically at 32 and the valve 
assembly 1. Tube 25 is located as shown so as to respond 
to the heat of the ?ames of the oven burner 30 when 
ignited. 

In use, a user operates tap/thermostat 31 to a desired 
temperature setting and control 32 to the time at which 
a cooking operation is to start. At the set time, gas ?ows 
to assembly 1 and via the by-pass 6 to the oven burner 
30 when it is ignited by the ?ame of the pilot burner 29. 
Tube 25 is now heated by the oven burner 30 and as 
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4 
described above, the controlled ?ow of gas from cham 
ber 10 drops to a low value, and valve 9 is lifted away 
from seating 4. Gas can now ?ow to the oven burner 30 
at maximum rate. 

Disappearance of the oven burner ?ame allows tube 
25 to cool and the ?ow of gas to that burner drops to the 
very low stand-by rate permitted by the by-pass 6. 
Another example of a gas burner installation embody 

ing the invention and suitable for the main oven burner 
of a gas cooking appliance is shown diagrammatically in 
FIG. 3. This embodiment employs a slightly modi?ed 
form of the assembly 1 used in FIG. 1. In the modifed 
form, the passage 21 and the restrictor 22 are replaced 
by a restricted passage 33 shown in dotted lines in FIG. 
1. Also by-pass 6 is not present. 

In the FIG. 3 embodiment, main gas inlet 28 feeds 
oven burner 30 via a combined tap/thermostat 31 and 
the modi?ed assembly 34. An ignition burner 35 is fed 
directly from tap/thermostat 31 via a clock controlled 
valve 36. Also connected to the gas supply controlled 
by valve 36 by a pipe 37 is the passage 33 of the modi 
?ed assembly. Tube 25 is so located that it is heated by 
the ?ame of the ignition burner 35 when ignited. The 
embodiment also _ includes an ignition device (not 
shown) for the ignition burner 35. The ignition device 
which may be a spark ignition device operates automati 
cally as will be described below when the clock con 
trolled valve opens. 
The embodiment of FIG. 3 operates in the following 

manner: a user ?rst sets the tap/thermostat 31 and 
clock-controlled valve 36 as described above. At the set 
time, clock-controlled valve 36 opens and gas ?ows to 
the ignition burner 35 where it is ignited by the ignition 
device that has been actuated on opening of the clock 
controlled valve. Gas also passes via pipe 37 and pas 
sage 33 to chamber 10 but because of the restricted inlet 
to chamber 10 via passage 33 and controlled exit of gas 
from this chamber via passage 23, tubing 24 and tube 25, 
diaphragm 12 remains in the position shown in FIG. 1 
and valve 9 remains closed on seating 4. Gas also passes 
to inlet 2 of assembly 34 but does not ?ow to the oven 
burner 30. 
Tube 25 becomes heated by the ignition burner ?ame 

and the controlled ?ow of gas from chamber 10 drops 
to a very low value. The gas pressure in chamber 10 
increases and valve 9 lifts away from seating 4. Gas can 
now ?ow to the oven burner 30 where it is ignited by 
the ?ame of the ignition burner 35. 

Loss of ?ame at the ignition burner 35 allows tube 25 
to cool with the result that valve 9 closes down on to 
seating 4 and the supply of gas to oven burner 30 is 
cut-off and remains so until the ignition burner 35 is 
re-ignited. 

It will be appreciated that other forms of gas pressure 
sensitive means than ?exible diaphragm may be used to 
sense changes in pressure in chamber 10. 

It will also be appreciated that the embodiments 
shown in FIGS. 2 and 3 could incorporate the modi?ca 
tion illustrated in FIG. 4, A and B or FIG. 5, A and B. 
What is claimed is: 
1. A ?ame failure device comprising 
a heat sensitive member in the form of a ?ne bore tube 
open to atmosphere at one end, and 

a fuel ?ow control valve assembly including means 
forming a pressurizable chamber and including a 
pressure-operated diaphram fuel ?ow control 
valve exposed to the ?uid pressure in the pressur 
izable chamber to be operated thereby, 
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in which the ?ne bore is connected at the other end to a heat sensitive member in the form of a ?ne bore tube 
the pressurizable chamber, whereby the tube vents open to atmQSPhCTC at one end and 
the chamber directly to atmosphere means connecting the ?ne bore tube at the other end 

said fuel ?ow valve assembly including a fuel passage t9 the pressunzable chamber’ to vent the chamber 
5 directly to atmosphere, and a vent passage con exteuding therethrough and said pressure operated 

_ _ _ necting said gaseous fuel passage upstream of said 
valve being located in said passage to control fuel flow control means with said control chamber, 
therethrough, means forming a Vent Passage Coll- in which the arrangement is such that: heat applied to 
necting said fuel passage upstream of said pressure a part at least of the fine bore tube reduces the 
operated valve with said pressurizable chamber, 10 venting of the control chamber and results in an 

the arrangement being such that the application of increase of Pressure thefdl'l, and the Withdrawal of 
heat to a part at least of the ?ne bore tube causes that heat restores the venting and allows the pres 

sure in the chamber to return to its original value. 
3. A device as claimed in claim 2 in which the vent 

15 passage has a restriction. 
4. A device as claimed in claim 1, in which the ?ne 

the latter to reduce the venting of the chamber to 
atmosphere and the withdrawal of heat from the 
tube causes the latter to restore the venting to its 

P1‘ereduction Value- bore tube has a circular cross-section. 
2. A ?ame failure device for a gaseous fuel burner 5. A device as claimed in claim 1, in which the ?ne 

comprising bore tube has a non-circular cross-section and is formed 
a gaseous fuel ?ow control valve assembly having: a 20 by deforming part at least of a length of tubing 

gaseous fuel passage having an inlet and Outlet; 6, A device as claimed in claim 1, in which the ?ne 
bore tube is connected to the pressurisable chamber by ' h f ‘ ' bl trol . . dlap ragm means Ormmg a pressunza 6 con a length of tubing of larger cross-section. 

chamber m sald central Valve assémbly; means 7. A device as claimed in claim 6, in which the ?ne 
responslve to the gaseous pressure In the control 25 bore tube has a non-circular cross-section and is formed 
chamber, and ?ow control means ‘controlled by the by deforming pal-t of the length of tubing of larger 
diaphragm means for controlling the flow of gase- eross-seetion, 
ous fuel from inlet to the outlet, * * * * * 
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